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Abstract 
We describe and compare the views and attitudes of groups of male and female students as they unfold during the use and 
interaction with the mathematical dynamic models aimed at introducing linear functions.  The study had threefold aims:  to 
describe and analyse attitudes toward mathematics and mathematics learning; to examine the degree of engagement with content 
and interactions among participants; and to investigate what kinds of influence the use of dynamic models had on male and 
female attitudes.  A sample of 120 students (60 males, and 60 females) were introduced to algebra1 and algebra2 software to 
study linear functions.  Each group was seated separately in their own school computer lab along with their teacher and the 
researchers.  
 
1. Introduction 
    Educators are striving and struggling to design effective instruction that encourage students to actively participate 
in thinking, collecting data, exchanging ideas and methods, making assumptions, questioning, the list can get a lot 
longer.  However, technology and its use for teaching and learning mathematics become the locus of all educators; 
all are looking for better ways of investing technology to achieve the needed participation of students and their 
engagement with the content(Bitter & Legacy, 2009).   
     Studies show positive findings in students achievement, attitudes and learners in the experimental group spend 
less time for learning mathematics than their peers in the control group(Kulik, 1994). 
The algebra software is a dynamic model that we believe help learners to improve metacognition and help learners 
actively engage with content.  But to do that students must have a positive attitude toward this software.  This paper 
intended to explore student's attitudes toward the use of algebra software.  To measure students' attitudes, 59 male 
and female students at the ninth grade were chosen to use the software to study the slope of line and its parameters, 
parallel and perpendicular lines.  
  
Literature review
Technology offers appealing possibilities for new approaches to teaching and hence for learning across the 
curriculum in mathematics. The research and professional literature suggests that the new approaches may enhance 
learning through cognitive, metacognitive and affective channels. The cognitive and metacognitive channels for 
improving learning by using technology are clearly strapping and important to study.  It is no longer valid the 
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question about the use of technology.  The competition nowadays is toward proposing and inventing innovative 
ways of using technology to achieve learning goals (Smith & Ragan, 2005).   
        For learning mathematics, technology in the form of mathematics analysis tools (such as certain computer 
software, calculators, graphics calculators, computer algebra systems, spreadsheets, statistics programs) can assist 
students problem solving, support exploration of mathematical concepts, provide dynamically linked representations 
of ideas and can encourage general metacognitive abilities such as planning and checking.  With extensive 
investment in providing information technology to assist in teaching and learning mathematics, it is imperative to 
monitor students respond and reaction in order to decide how best to use technology; the mathematics analysis tools- 
Algebra software. 
 Almost any major teaching innovation includes report of data on student's attitudes toward the innovation 
as well as their mathematical achievement. McLeod (1992), who provides a careful analysis of previous research on 
affect in mathematics education, is adamant that affective issues play a central role in mathematics learning and that 
mathematics education research can be strengthened if researchers integrate affective issues into studies of cognition 
and instruction (p. 575). The literature published since 1992 also affirms that affective factors and beliefs influence 
student learning: in general positive attitudes and beliefs, and intrinsic motivation are reflected in increased effort in 
learning and greater persistence.  Ruffell, Mason, and Allen (1998) are concerned that attitudes may not be 
sufficiently well defined conceptually or sufficiently stable to be reliable but "influenced by social and emotional 
context and the individual own combination of these factors" (p. 15).  We would agree with Ruffell et al. that 
attitudes can flip from negative to positive and in particular, that good teaching can have such an effect, but we 
disagree that this means that monitoring attitude will not prove fruitful for mathematics education research. Since 
attitudes can be affected by recent experience, a series of experiences promoting positive or negative attitude can 
indeed contribute to the development of attitudes that are more persistent and even beliefs, which are deeply held 
and strongly influence future behavior. Attitudes are commonly distinguished from beliefs in that attitudes are 
moderate in duration, intensity and stability and have an emotional content, while beliefs become stable and are not 
easily changed (Mayes, 1998; McLeod, 1992).  In this paper, we do not make a strict distinction between attitudes 
and beliefs, but use the terms attitude and affective to cover both feelings and opinions about doing and learning 
mathematics with dynamic models.  Through the use of this approach students are making a major shift from 
learning based on total traditional method of teaching; completely relying on teacher as the only polisher for 
information to almost completely self-relying questioning and searching for answers through observing and 
generating connection between different representations for the same concept or phenomena.  
Hypotheses
 
 The first hypothesis is that students (male and female) have positive affective changes which results from 
the use of "algebra software".  The second hypothesis it is proposed that male and female have show equivalent 
affective changes toward learning mathematics through the use of technology, which are expected to have impact on 
improving learning as it observed at the Yarmouk University Modern School. The figure below outlines the 
hypothesis for this paper.  It us hypothesized that the use of dynamic models positively beside other factors such as 
teacher' encouragement, skillful teacher in using computer, appealing software, influence learners' self confidence, 
as a consequence learners' motivation effect both cognition and metacognition, and self-questioning as well as peers; 
a form of interaction will be improved.  Confidence in using dynamic models is seen as disposing students to fully 
engaging with content.   Where engagement refers to the cognitive process that have learning as its goal (Resnick, 
1989).  This sequence result in generating a decisive element for learning; engagement with content, which will lead 
to improving learning.  Positive attitudes toward using dynamic models to learn mathematics is shown as an 
outcome for improving learning.  
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Figure(1):  Model hypothesized affective effects of dynamic models use to Improve mathematical learning 
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Attitude as Gagneҁ defined it, it is a state of mind that disposes a learner to choose or behave in a certain way (R. 
Gagneҁ, 1985).  In designing curriculum and instruction, attitude is an elements that occupied a significant area, " in 
point of fact, any cognitive or psychomotor objective has some affective components to it if at no deeper level than a 
willingness to sufficiently interact with learning resources to achieve the learning"(Smith & Ragan, 2005).  
Furthermore, role of goals related to achievement and intention in developing and constructing concepts forces 
cognition and affect to go side by side (Sinatra & Pintrich, 2003).  For that, it is important to monitor and understand 
students' attitudes toward the use of Algebra dynamic Models. 
 
Method and Procedures 
Sample
59 ninth grade male and female students (28 females and 31 males) were selected through the stratified 
random sampling procedures from Yarmouk University Modeling School.  The sample attended computer lab 
session three times every week for two weeks.  Each meeting last for hour and half of the hour. 
  
Data Collection 
Attitude has been studied in various ways, data collected from learners through interview, focus group, observation 
and questionnaire, diary or journals.  When attitude is one factor beside many other factors to be monitored and 
investigated questionnaire, become standard tools for collecting data.  Questionnaire were distributed to students, 
one of the researchers read each item of the questionnaire and explain it to the students, they were given enough 
time to reflect and choose the own appropriate response. 
           To test for gender differences reliability between male and female was calculated through the use of 
Standardized item alpha.  The reliability measure show high correlation between male and female with respect to 
their attitudes toward the use of the Algebra software(r = .9286). 
 
The Five Scales as an Effective Measure 
Within the format of the instrument, the questionnaire items were presented 
on a Likert scale. In each question students were asked to express their 
agreement or disagreement with a statement to describe their own attitude 
or belief. Sample responses were provided by way of models, for example: 
You might be in a substantial agreement with the statement 
                "I try to answer my own questions by my self", and so place an X between Usually 
and Nearly always on the scale: 
 
 
 
 
   Hardly ever       Occasionally       about half           Usually            Nearly always 
                                                         of the time 
Answers are ranged between 1 = "hardly ever", and 5 = "nearly always".  Student's responses were then 
collected and analyzed. 
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Results and analysis 
 The first hypothesis is that students (male and female) have positive affective changes which results from 
the use of "algebra software".  
 
Table (1) show the frequencies and the percentages of students for each item in the questionnaire.   
  
Table (1): Frequencies and percentages for each item 
 
1 2 3 4 5 
 Count % Count % Count % Count % Count % 
q1 7 11.9% 6 10.2% 8 13.6% 12 20.3% 26 44.1% 
q2 3 5.1% 8 13.6% 11 18.6% 21 35.6% 16 27.1% 
q3 6 10.2% 8 13.6% 9 15.3% 10 16.9% 26 44.1% 
q4 3 5.1% 10 16.9% 12 20.3% 20 33.9% 14 23.7% 
q5 5 8.5% 7 11.9% 12 20.3% 3 5.1% 32 54.2% 
q6 1 1.7% 1 1.7% 4 6.8% 12 20.3% 41 69.5% 
q7 2 3.4% 11 18.6% 8 13.6% 17 28.8% 21 35.6% 
q8 7 11.9% 4 6.8% 10 16.9% 22 37.3% 16 27.1% 
q9 6 10.2% 1 1.7% 10 16.9% 11 18.6% 31 52.5% 
q10 5 8.5% 6 10.2% 10 16.9% 21 35.6% 17 28.8% 
q11 7 11.9% 8 13.6% 10 16.9% 16 27.1% 18 30.5% 
q12 7 11.9% 5 8.5% 11 18.6% 18 30.5% 18 30.5% 
q13 7 11.9% 6 10.2% 8 13.6% 11 18.6% 27 45.8% 
q14 9 15.3% 9 15.3% 16 27.1% 16 27.1% 9 15.3% 
q15 13 22.0% 8 13.6% 3 5.1% 10 16.9% 25 42.4% 
q16 6 10.2% 7 11.9% 12 20.3% 13 22.0% 21 35.6% 
q17 7 11.9% 4 6.8% 12 20.3% 22 37.3% 14 23.7% 
q18 8 13.6% 3 5.1% 8 13.6% 16 27.1% 24 40.7% 
q19 19 32.2% 9 15.3% 9 15.3% 13 22.0% 9 15.3% 
q20 8 13.6% 9 15.3% 6 10.2% 19 32.2% 17 28.8% 
  
 The result shows that the highest rank was for item 6 in the questionnaire "I am good at using things like computer, 
software, and nontraditional tools", number of students who choose answer 5 (nearly always) which is 41%.  Items 
5 and 9 
 " using computers keep me  motivated and engage ", and " I have a mathematical mind" have close frequencies and 
percentages; number and percentage of students who choose answer 5, are 32 and 54.2%, respectively. More over 
item 1, 3, 13 and 15 "Using Algebra software keep me active and thinking all the time  ", " I work until I explain any 
observed behaviors in representations", " I am interested to learn new things in mathematics", and  
 "Learning mathematics through the use of the algebra software is enjoyable", also have close and relatively high 
percentage, numbers of students who choose answer 5 are: 26, 26, 27, and 25, their percentages are 44.1%, 44.1%, 
45.8% and 42.4% respectively.  Numbers and frequency of students who shows high positive attitude toward Item 7 
" Dynamic models help adjust representation or  conjecture to fit the situation in demand" are: 21, 35.6% 
respectively.  On the other hand number of students who answer item 19 negatively  ", I feel I can learn 
mathematics by the use of algebra software in my own" is relatively high the frequency and percentages of students 
who answer it negatively are: 19, 32.2% respectively.  Table (2) shows that the average score for each item is 3.12 
out of 5 or above.   
Which means that students motivation, confidence, engagement were high while they were using the Algebra 
software. Students' declarative and procedural metacognition is positively reflected  as a result of their use to the 
Algebra software.  Their self-efficacy also were high as it is reflected on item 4" If I do not understand something or 
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a problem, I know what to do to overcome difficulties".  Enjoyment, motivation, engagement and thinking most of 
the time are all what educators need to see from their students at the initial level.  Items 2, 5 and 15 have averages 
3.75, 3.85, and 3.44 respectively. 
 
Table (2): the Mean and the standard deviation for each item in the questionnaire 
 N Minimum Maximum Mean Std. Deviation 
Q1 59 1 5 3.75 1.42 
Q2 59 1 5 3.66 1.17 
Q3 59 1 5 3.71 1.41 
Q4 59 1 5 3.54 1.18 
Q5 59 1 5 3.85 1.41 
Q6 59 1 5 4.54 .84 
Q7 59 1 5 3.75 1.23 
Q8 59 1 5 3.61 1.29 
Q9 59 1 5 4.02 1.31 
Q10 59 1 5 3.66 1.24 
Q11 59 1 5 3.51 1.37 
Q12 59 1 5 3.59 1.33 
Q13 59 1 5 3.76 1.43 
Q14 59 1 5 3.12 1.29 
Q15 59 1 5 3.44 1.65 
Q16 59 1 5 3.61 1.35 
Q17 59 1 5 3.54 1.26 
Q18 59 1 5 3.76 1.39 
Q19 59 1 5 2.73 1.50 
Q20 59 1 5 3.47 1.41 
All items 59 2 5 3.63 .87 
Valid N (listwise) 59      
 
 
 
 The second hypothesis proposed that male and female have show equivalent affective changes toward learning 
mathematics with technology and Algebra software.  The results confirm this assumption through the 
correlation between the male and females scores for all items (r = .9286) 
Conclusion and Recommendations 
A devise to understand students' position and attitudes toward the use of technology has been used.  The 
results are highly encouraging for more use and farther research.  Increasing students' motivation, thinking and 
engagement is an accomplishment for it own sake.  Although most of the students were active during the use of the 
software, yet there were few of the female are not interacting well.  This could be due to several reasons; among 
those they did not take seriously, some shi way from conversation with their peers in the presence of unfamiliar 
people.  For the rest they were highly active and engaging.  Many of female as well as male students approach the 
author after the classroom meeting and ask for a copy of the software to use it and practice it at home in their own.   
 On the other hand, even though the result show there is no significant difference between male and female 
students, yet female raised more questions exchange ideas for solution, listen to each other more than male did.  The 
author beliefs that, the key element for students' engagement is the use of effective software focuses on simulating 
real life situations and tied it dynamically with different representations.  The dynamic software enclose these 
characteristics.  It looks appealing and attractive; it offers an opportunity for students to deal with a variety of 
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problems and simulations to real problems.  it set the ground for new pedagogy for instruction; such that a new one 
is of great importance and it become more important as mathematics, students and technology interact. 
Presence of skillful team; teacher and students along with this type of software may have a big impact on student's 
attitudes, abilities, and achievement and set the foundation for refining A new pedagogy.   
we provided this analysis as a catalyst for reflection and as a forum for debate       
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Appendix (1) 
 
Mathematics and Dynamic Models Attitudes Scale 
                                                                                 Hardly        Occasionally        about half          Usually       Nearly  
                                                                                          Ever                                        of the time                             Always 
 
1. Using Algebra software keep me active 
        and thinking all the time.                                  
 
2. I try to answer my own questions 
        by my self.                                                           
 
3.     I work until I explain any observed 
        behaviors in representations.                     
 
4.     If I  do not understand something or a  
problem, I know what to do to overcome 
 difficulties.                                                    
 
5.    using computers keep me  
       motivated and engage.  
 
6.    I am good at using things like computer, 
       software, nontraditional tools. 
 
7.    Dynamic models help adjust representation 
       or  conjecture to fit the situation in demand. 
 
8.    I can master the use of software 
       and learn mathematics. 
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9.    I have a mathematical mind. 
 
10.  I can get and see good results and mathematical 
       Connections between representations.                  
 
11.  I know I can handle difficulties in 
       mathematics  
 
12.  I start to feel more confident 
       with mathematics. 
 
13.  I am interested to learn new things in 
       mathematics. 
 
14.  In mathematics I get rewards for my 
       effort and design activities and examples. 
 
15.  Learning mathematics through the use of  
       the algebra software is enjoyable. 
 
16.  I get a sense of satisfaction when I solve and 
       work with mathematics through the software. 
18.  Using Algebra software in mathematics is 
       worth the extra effort. 
 
19.  I feel I can learn mathematics by the use 
       of algebra software in my own. 
 
20. Algebra software help me learn  
        mathematics better.      
 
 
 
